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By JESSIE E. SHERET, M.B., D.M.R.E. WHEN we began to investigate the cause of the slight increase in temperature and the marked increase in pulse-rate which sometimes follow operations, particularly abdominal operations, we had no idea that the incidence of postoperative massive collapse would prove to be so high, and the incidence of true pneumonia to be practically negligible.
The pulse and temperature charts of all post-operative patients were noted, but in none other than abdominal cases was there any evidence of massive collapse having occurred.
The term massive collapse" is used in the active sense, i.e., of collapse due to the blockage of the bronchus, and the subsequent absorption of air by the blood circulating in the capillaries, rather than in the passive sense, i.e., of collapse due to pressure such as occurs in effusions.
During the investigations carried out at Ancoats Hospital the convalescence of 261 patients, 149 males and 112 females, was followed. Of the 149 male patients 18-1% showed pulmonary collapse;' 51 operations through upper paramedian incisions, 29*3%; 40 gridiron incisions, 17*3%; 51 hernia and lower abdominal incisions, 6%. Of the 112 females, 13*7% showed lung involvement; 35 upuer abdominal operations, 17*1%; 42 gridiron incisions, 4*7%; 21 hernia and lower abdominal incisions, 0%; 7 nephrectomies and nephrotomies, 14 D 3%.
Although the physical signs of massive collapse are characteristic, the most striking manifestation is shown in the X-ray examination, particularly when the collapse affects the whole of one lung. The shadow cast by the airless lung is as dense as that cast by a thick layer of fluid, and may even obscure the rib outline. The cardiac, mediastinal, and tracheal shadows are displaced to the affected side, the diaphragm is raised and the ribs fall together, assuming a tiled appearance.
When the lower lobe is alone involved, the shadow is as dense as that of the heart, and on the left side the heart may almost entirely obscure the collapsed and airless lobe. Bearing this in mind, careful observation of the position of the interlobar septum should be made, for, as pointed out by Dr. Twining, it is of more importance than mediastinal displacement.
Frequently the first indication of a collapse is a mottled appearance of the lung developing within twenty-four hours after operation. This nearly always occurs in the lower lobes of one or both sides, and is due to the blockage of the smaller bronchi. Lobular collapse may rapidly clear, or the collapsed areas coalesce to form massive collapse.
FEB.-ELECTRO. 1 12 When the lung is again aerated, it frequently does not return at once to its normal volume.
There is no generally accepted theory as to the causation of massive collapse. Every factor which could possibly bring about deflation of the lungs has been evoked. Among these are the following:-(1) Compression by Paralysis of the Corresponding Diaphragm.-Pasteur described collapse occurring in cases of diphtheria, with paralysis of the diaphragm. He described twenty-eight cases of diaphragmatic involvement, fifteen of which had a fatal issue, and in eight of these post-mortem examinations were performed. Five of these cases showed evidence of paralysis of the diaphragm for several days before death, and it was found post mortem that there was complete collapse of the right lower lobe. Of the remaining three cases, there were two in which there was collapse of the lower lobe, but no paralysis of the diaphragm, and in the third the paralysis had cleared twenty-four hours before death. The result of these post-mortem examinations somewhat weakens Pasteur's theory.
Further doubt is cast on this explanation of the cause of collapse by the work of Jackson, Lee, and Scott, who have reported cases of diphtheria in which collapse has occurred, due to the blockage of a bronchus with membrane, and aeration of the lung has again occurred on removal of the membrane by bronchoscopy.
Furthermore, several workers, whilst endeavouring to confirm Pasteur's theory, have been unable to do so. Elliott and Dingley performed phrenicotomies in cats and rabbits, after which no pulmonary changes were noted. In cats they performed hemi-section of the cord at the level of the second and third cervical segment; complete paralysis of the intercostals and diaphragm resulted, but when the animals were killed three days later, no pulmonary collapse was found post mortem.
It would seem, then, that the theory of compression by paralysis of the diaphragm, suggested by Pasteur, has been disproved by succeeding workers.
Moreover, massive collapse is not a frequent sequel to phrenic evulsion performed for therapeutic purposes.
(2) Spastic Contraction of the Bronchial Muscle.-Barthels in 1861 drew attention to the occlusion of the bronchi through spastic contraction. Sante also believes that there is some reflex mechanism which produces obstruction, directly or secondarily, by secretion.
There are two main objections to this theory. In the first place, drugs such as atropine, epinephrine, extracts of lobelia, and nicotine, which normally abolish .contraction of the bronchial muscle, have no effect on massive collapse, and secondly, spastic contraction of the muscles produces emphysema, and not collapse.
(3) Angioneutrotic (Edema.-That this condition is not a cause of massive collapse of the lung seems to be established by the evidence from post-mortem -examination of animals dying from anaphylactic shock. Angioneurotic cedema definitely occurs in such cases, but massive collapse has never been found post mortem.
(4) Incomplete Block of a Bronchus.-When a bronchus is partially obstructed but air can both enter and leave, nothing occurs. This condition forms the so-called pass valve " type of Chevalier Jackson. When ingress-but not egress is allowed, emphysema, not collapse, results. This is the so-called " check valve " type.
(5) Complete Block of a Bronchus and subsequent Absorption of the Air by the Blood circulating in the Capillaries.-Lichtheim, in 1879, performed some remarkable experiments on rabbits. Occluding the bronchi with sticks of laminaria, he not only demonstrated that collapse occurred in the lung supplied by the blocked bronchus, but proved that carbon dioxide was completely absorbed in from ten to thirty minutes, oxygen in forty-five minutes, and nitrogen at the end of twenty-four hours 13 Section of Electro-Therapeutics 489
That these component gases of the air locked in the collapsing area of the lung should be absorbed according to the physiological law of Henry (" the absorption of gases into the blood varies with their pressure, the temperature remaining constant ") is a fact confirming Lichtheims theory, especially as the times correspond so closely with the actual percentage by volume of the gases as measured by Pfluiger, who, analysing the arterial blood of dogs, obtained the following results per cent. by volume: carbon dioxide 34 4, oxygen 22 -6, and nitrogen 1 8.
Corrylos and Birnbaum in recent experimental work in which they occluded the bronchus with inflated rubber bags, again proved Lichtheim's theory to be correct.
The aeration of a previously atelectatic lung following the removal of a foreign body or a plug of mucus, has been repeatedly demonstrated by Chevalier Jackson.
Conversely, Manges uses the presence of atelectasis to localize the position of a non-opaque foreign body.
In post-operative cases there are several predisposing causes for collapse. First among these is the hypersecretion caused by the antesthetic, or caused by the cardiac or pulmonary condition -which excluded a general anaesthetic. This hypersecretion is more marked in males than in females, possibly owing to the irritation caused by smoking.
Secondly the position in which abdominal patients are usually nursed tends to cause gravitation of the secretion into the bronchi of the lower lobes.
Thirdly there is interference with the expulsive mechanism, either voluntarily, by the suppression of cough or, therapeutically, by the excessive use of morphia.
In this series we tried to reduce the incidence by postural drainage, patients immediately after operation being placed in the reverse Fowler's position, pillows removed, and the foot of the bed elevated 20 in. Where this was impracticable, the administration of morphia was restricted.
When established, the blockage can sometimes be removed by rolling the patient on to the unaffected side and making him cough, but this does not always seem justifiable in the early stages in which it would be most efficacious. Bronchoscopy and the removal of the obstructing plug of mucus result in the aeration of a previously atelectatic lung. This of course must be done without an anesthetic.
Surnmary.-(1) Post-operative massive collapse or atelectasis is a relatively frequent sequel to abdominal operations and is due to a blocked bronchus.
(2) The skiagram may at first show a mottled appearance due to the blockage of the smaller bronchi.
(3) When the whole lung is involved, there is a complete opacity with the heart and mediastinum displaced to the affected side, the diaphragm raised and the ribs tiled.
(4) Prognosis is usually favourable, but infection is liable to occur if the collapse is allowed to remain more than seventy-two hour3.
(5) Post-operative pneumonia is a rare complication, there being only one case in this series.
Two ILLUSTRATIVE CASES (SEE FIGS. 1 to 8). I.-B. H., aged 13. Operation: Appendicectomy. The day following the operation the patient had a typical collapse attack. He was turned on to the unaffected side but was afraid to cough. The following day X-ray examination showed massive collapse involving the mid and lower lobes right side. Two days later collapse involved the mid and lower lobe, the upper lobe now showed mottled collapse ( fig. 1 ). Two days later the whole of the right lung showed massive collapse (fig. 2 ). Five days later upper lobe and periphery of mid and lower lobes show air in the alveoli (fig. 3 ). Seven days later upper lobe completely aerated, mid lobe still opaque ( fig. 4 ). Ten days after this right side aerated, mid lobe shrunken and heart still displaced to the right (fig. 5 ). Section of Electro-Therapeutics 491 II.-J. C., aged 23. Operation: suture of perforated gastric ulcer. Two days after the operation right lower lobe showed mottled collapse, complete collapse of the left lower lobe (fig. 6 ). The following day right lower lobe collapsed, left lower lobe collapsed ( fig. 7 ). Ten days later, right lower lobe appeared to be normal, left lower lobe still opaque (fig. 8 ). DicU8ssion.-Dr, STANLEY MELVILLE said that all radiologists were aware of the massive collapse which took place in the lobule or lobe of a lung when the supplying bronchus had been stenosed by a primary bronchial neoplasm. Collapse at the site of the lower left lobe in cases of perforating gastric ulcer had been first demonstrated to him (the speaker) by 'Dr. Ogle of St. George's Hospital. Among the large number of phrenic avulsions which he had seen he had never come across a massive collapse following this procedure. He thought that the reason why massive collapse was not more frequently met with was that in most cases it was of short duration and was not particularly looked for.
[Dr. Melville then drew attention to the work of Jacobaeus on the subject of massive collapse of the lung after himoptysis and after the intratracheal injection of lipiodol, and showed slides illustrating a case of the first of these conditions.]
Mr. KENNETH HERITAGE said that he had had the opportunity of observing from the surgical aspect many of Dr. Sheret's cases of post-operative collapse, and had used the method of prophylaxis described, as an important part of the immediate post-operative care after non-acute abdominal surgery. The syndrome of the "collapse attack" was, as Dr. Sheret had shown, only too frequently seen in men after operations such as gastro-enterostomy or partial gastrectomy, the patient usually being labelled as " somewhat chesty." This condition, although not fatal, was responsible for a considerable degreeof the ill-health and delayed convalescence after these operations. Using the method of " postural drainage " as a routine in suitable cases, the absence of the typical rise in pulse and temperature, and the freedomi from respiratory embarrassment had been noteworthy-no case of pulmonary collapse having been observed clinically in cases submitted to the preventive measures.
